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Robust Summary - Polyethylbenzene Bottgipis Stream 7

Toxicity to Aguatic Plants (e.g.. algae

Test Substance:

Polytheylbenzene Bottoms Stream (PEB) is 100% of the complex mixture
CAS RN. 68987-42-8. PEB is a coproduct of ethylbenzene manufacture and a
Class Il complex mixture conssing of various isomers of dkylbenzene and
diphenyl hydrocarbons.

Method/Guid€eline:

OECD Method 20 1

Type (test type):

datic, waer accommodated fractions in seded  vessds

GLP:

yes

Year (study performed):

2005

Speciedsrain no. and  source

Pseudokirchneriella  subcapitata  obtained  from  Universty o  Texas

Element Basis:

aea under the growth curve, growth rate

Exposure Period:

72 hours

Analytical Monitoring:

yes

Statistical Methods:

EC vdues detemined usng a logistic mode; NOEC vaues determined using
oneway ANOVA with Dunnett's test

Test Conditions:

Note: Concentration
vessel type, volume,
water quality parameters,
environmental conditions,
organism  supplier, age,  sze
loading.

lpre.-, .
eplication,

Exposure solutions of PEB Blend were prepaed a waer  accommodated
frations (WAF) in freshwater adgd nutiient medium. The medium wes
prepaed  according  to  guiddine procedures and  supplemented  with  NaHCO;
(500 mg/L) by adding quantities of resgent grade sdts to purified and
derilized water. After adding the <dts the medium wes pH-adjusted to 7.5 &+
0.1using 0.1 N HCI.

WAF solutions were prepared by adding 0. 10-mL volumes of PEB Blend
dandards made in acetone to 20 L of medium in a 20L glass aspirator
bottle. Each aspirator hottle was seded and dirred for approximately 1.8
hours. Siring was adjused to creste a vortex of no greger than 25% of the
height of the solution in the bottle After diring, the solutions were alowed
to sattle for 40 minutes. The agueous phase was drawn from the bottom of
each agirator bottle into nine replicate tet flasks. WAF  solutions  were
cregted in this manner for PEB Blend loading raes of 65, 130, 250, 500, and
1000 pg/L. A negdive control and a vehicle control with acetone @
0.05mL/L were prepared in asimilar fashion. The 130mg/L treatment
contained an additional replicate that seved as an abiotic control group. This
replicte was not inoculated with adgee Replicae flasks conssted of 125-mL
Erlenmeyer  flasks with  Teflon'-lined screw  cgps. When  completdy  filled  and
seded with no headspace, flaks held epproximatdy 147 mL of tet solution.
Replicates were filled and seded in this manner to minimize potentid loss of
volatile components in the test substance

The freswaer dga Pseudokirchneridla subcapitata, was maintaned in  the
laboratory in liquid cultures. The origin of the culture was the Department of
Botany, Culture Collection of Algee, Universty of Texas a Audin. New
cultures  were periodicdly cloned from the exising culture derived from the
paent stock. The culture used in this test was seven days old a test initiation.

The tet commenced when the flasks were filled, inoculaed with dgee to a
dating densty of approximately 14 x 1 0* odlgml, seded, and randomly




placed on a rotay shaker st a approximady 100 rpm. FHasks were
incubated & 24 + 2°C for 72 hours under continuous lighting. Lighting was
produced by cool-white fluorescent bulbs a& an intensty of 8600 * 10% lux.
Temperature and light intensity were monitored throughout the sudy. Cell
densties were determined usng a light microscope and @  haemacytometer  a
24,48, and 72 hours At each counting period, three replicate flaks were
Oesructively sampled and counts were made of the cdl densties in exh
replicate flask. At the beginning of the tedt, measurements of pH were made
in samples taken from the aspirator bottle of each trestment. At the end of the
test, pH of the solution in the fird replicste of each treatment was measured.
The temperaiure of the tesing aea was measured continuoudy during the
test.

The pH of the tet solutions ranged from 7.9 to 80 & test initigtion and from
80 to 94 a& 72 hours. Temperature of the test solutions ranged from 22.6°C
to 23.0°C when measured & O and 72 hours. The continuous temperature
recording of the testing aea ranged from 23.7°C to 24.4°C.

Concentrations of PEB Blend in the WAF solutions were measured by gas
chromatography  in - samples  from eaxch treament levd a the beginning and
end of the ted. Messurements were based on a veidaed method that summed
the reponses from sx marker pesks within the PEB Blend chromatogram.
Concentretions were  detfermined  directly from a dandad  curve.

The aea under the curve, and growth rae were taken as indices of dgd
gowth and were cdculaed for each treament usng cel densties determined
a 24,48, and 72 hours.

Area Under the Growth Curve (AUGC):

A = (N1 = No/2) xt, + (Nr+Ng - 2No¥2) X (& — t) +. . H(Na1 + Ny =
W) ~tar))

A= aea unde the growth curve
Np = Nominal number of cellsat to

N; = Men cdl density & t;
N; = Men cdl densty & t,
Nn = Mean cdl densty a t,
t, = time of firg messurment (hours from dart)
t, = time of fird measurment (hours from tart)
t, = time of nth measurement (hours from dart)

Growth Rate:

= = InNo)/(ta = to))

p = aveage gedfic growth rae

Ny = Nominal cell density at t,

N, = Messured del densty & t,

tp = Time of beginning of tet (hours)
t, = Time &fter beginning of test (hours)

The reponse of the negative and vehicle control groups was assessed o
determine whether or not they could be pooled by comparing the 72-hour
means for the aea under the growth curve and growth rate Tests for
normdity and homogeneity of vaiance were peformed dong with a ttest
between the two control groups The andyses showed a datigicd  difference
between the control groups for biomass and growth rate therefore, the
vehicle control response was used for the cdculaion of inhibition values for
the trestment group's  responsss.




Calculation of Inhibition:

Pacentage inhibition of growth (Ix) and gomth rae (I) were cdculaed by
the following equation:

Inhibition, % = (vehicle control mean - tretment mean) / vehicle control
mean x 100

Results:

Nominal Loading Rate Conc.,
ng/L
Mean Measured Conc., pg/L

Element Values

0 (control), 0 (vehicle contral), 65,130, 250, 500, and 1000 pg/L

0 (control), O (vehicle control), 44.4,95.9,192,401, and 69 1 pg/L

72-h E&50 = 320 pg/L (95% CL = 310 and 330 pg/L) (nominal loading rate)
72-h E,C50 = 640 pg/L (95% CL = 610 and 680 pg/L) (nominal loading rate)
72-h NOEC = 130 pg/L (nominal loading rate)

72-h EyC50 = 251 pg/L (95% CL = 241 and 261 pg/L) (mean measured
concentration)

72-h E.C50 = 485 pg/L (95% CL = 463 and 507 pg/L) (mean measured
concentration)

72-h NOEC = 95.9 ug/L (mean measured concentration)

Negative and vehicle control responses over the 72-h period exceeded the
minimum  acceptable increese in cdll densty as gpecified in the guideine

Conclusion:
(Laboratory Contractor)

The 72-hour NOEC was the nominal loading rate of 130 ug/L. or the mean
messured  concentration of 959 pg/L, based on a lack of daidicaly
donificant reduction of biomass and growth rate a or beow this ted
substance  trestment. Based on  biomass, the 72-hour EyCsp was the nomind
loading rate of 320 pg/L or the mean meesured concentration of 251 pg/L.
Based on growth rae, the 72-hour E,Cs, wes the nomind loading rate of
640 pg/L or the mean measured concentration of 485 pg/L.

Reliability:

1. Reliable without restrictions.
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